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INTRODUCTION 
Fractures of the talus are known to be relatively uncommon. Talus 
fractures comprise approximately 0.1 to 0.85 percent of all fractures. Most 
occur as a result of high-energy trauma, such as motor vehicle accidents. As 
a result, talus fractures are often accompanied by other injuries, including 
dislocation of adjacent joints and fracture of neighboring bones.However 
due to the relatively better diagnostic methods introduced more talar 
fractures have been recognized and it remains the second most common 
tarsal bone to get fractured after calcaneum. 
Displaced fractures of the talar neck and body are best treated 
urgently, although the exact timing is controversial. Reduction of dislocated 
joints is critical to maintain vascularity to the talar body where possible and 
to reduce tension on the soft tissues and neurovascular structures around the 
foot and ankle. 
Early reduction is theorized to assist the restoration of blood flow and 
potentially decrease the rate of osteonecrosis. However, clinical studies 
have, to date, not demonstrated a significant effect of surgical timing on 
rates of osteonecrosis. When delayed treatment is an unfortunate necessity 
due to the condition of the patient, a prolonged delay in transfer, or other 
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reasons, immediate management should still include an attempt at reduction 
of dislocations. Preferred surgical timing for talar neck fractures is 
controversial. 
  A recent survey of orthopaedic trauma experts regarding the timing of 
surgical treatment for displaced talar neck fractures revealed that 40% of 
respondents felt treatment should occur within 8 hours, and 76% felt 
treatment should occur within 24 hours; the remaining 24% felt treatment 
after 24 hours was acceptable. 
The principles of surgery are to obtain an anatomic reduction of the 
talar neck fracture and the associated joints and to achieve sufficient 
stabilization to facilitate early motion. A variety of surgical techniques have 
been described to accomplish these principles. Emergent reduction of 
dislocated joints, precise fracture reduction and stabilization, and protection 
of the remaining vascular supply and soft tissue envelope provide the best 
probability of regaining an excellent functional result. Each talar body injury 
is different and requires individual preoperative planning in order to achieve 
an open reduction and then stable fixation. Screws alone, or plates and 
screws, can each be used. Occasionally, lag screws alone, if the fragments 
are large, will suffice in securing stable fixation of fractures of the body. 
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Fractures of talus comprises of three basic types- Talar head, Talar 
neck, Talar dome and body and transchondral fractures. 
Fractures of the lateral and medial processes of the talus occurs in 
trivial injuries like eversion and inversion injuries. 
 
  
AIM OF THE STUDY 
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AIM & OBJECTIVES 
 
 OUTCOME ANALYSIS OF OPEN REDUCTION AND 
INTERNAL FIXATION IN CLOSED TALUS FRACTURES in 
cases admitted in Institute of Orthopaedics And Traumatology, Rajiv 
Gandhi Government General Hospital over a period of 24 months 
from September 2014 to September 2016. 
 This is a prospective and retrospective study, which will provide data 
and the possible variations in the clinical and radiological outcome of 
 OUTCOME ANALYSIS OF OPEN REDUCTION AND 
INTERNAL FIXATION IN CLOSED TALUS  FRACTURES. 
Talus Fractures 
Talus fractures comprise approximately 0.1 to 0.85 percent of 
all fractures. Talar neck and body fractures are most common 
comprising of 95 % of total talar fractures while talar head prevails in 
3 %. There is no much difference depending on sex and fractures 
occurs in a ratio of 50:50 in males and females.4 
REVIEW OF LITERATURE 
 
 
 
 
 
 
 
 
 
 
 
 
5 
 
REVIEW OF LITERATURE 
Early descriptions by Anderson3and others of the “aviator's 
astragalus”, fractures of the talus have earned a reputation as a problematic 
fracture. 
Coltart5 reviewed 228 talus fractures and noted that chip and avulsion 
injuries were most common, followed by fractures of the talar neck. 
In 1959 Peterson6described that the typical pattern of talar neck 
fracture was achieved by the application of an axial load to the plantar 
surface of the foot when the body of the talus was fixed as a cantilever 
between the tibia and the calcaneus. 
The mechanism by which progressive hyperdorsiflexion force causes 
a talus fracture was described in 1980 by Penny and Davis. 
Understanding of the talar circulation is ascribed to Wildenauer8, who 
described the critical anastomotic sling of vessels in the tarsal sinus and 
tarsal canal, lying inferior to the neck of the talus. 
Peterson and Goldie demonstrated that undisplaced fractures of the 
talar neck are associated with intraosseus disruption of the branches of the 
arteries of the tarsal sinus and tarsal canal. These findings confirm the 
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clinical observation that the rate of osteonecrosis depends upon the degree of 
fracture displacement. 
Daniels et al. performed a biomechanic study using cadaver 
specimens and demonstrated that varusmalalignment of the talar neck is 
associated with forefoot adduction, calcaneal internal rotation, and loss of 
subtalar motion. 
Hawkins22 described that the time to recognize the presence of 
avascular necrosis is between the sixth and the eighth week after the fracture 
dislocation. Subchondral atrophy excludes the diagnosis of avascular 
necrosis. 
  
APPLIED ANATOMY 
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APPLIED ANATOMY 
Talus articulates with four bones –tibia, fibula, calcaneus and 
navicular bone. 
Major parts of the talus includes head, neck and the body 
Head of the talus lies anteriorly and it contains the anterior 
articulating surface which is large, oval and convex and it articulates with 
the navicular bone. Inferior surface of the head has two facets medial and 
lateral for articulating with calcaneum. 
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Neck of the talus is the constricted portion of bone between head and 
body. It is directed medially and downwards forming an angle of 150 
degrees between neck and body. Since it’s a constricted portion it is highly 
susceptible to getting fractured. 
Body of talus – is divided into four parts-Dome, central portion, 
lateral process and posterior process. 
The dome articulates with the tibial plafond. Although termed a dome, 
it is shaped like a pulley, being convex from front to back but slightly 
concave from medial to lateral. Plantarflexion and dorsiflexion take place at 
the tibiotalar joint 
Central portion - The central portion has articular facets medially and 
laterally that articulate with the malleoli, as well as an inferior articular facet 
that articulates with the posterior facet of the calcaneus 
Posterior process - The posterior process of the talus projects from the 
posteroinferior aspect of the talar body and is non articular. 
Lateral process - The lateral process of the talus protrudes beneath the 
tip of the fibula 
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The body lies posterior to the neck and it is the largest portion and is 
comprised of five surfaces-superior, inferior, medial, lateral and posterior. 
Superior surface articulates with distal end of tibia 
Inferior and posterior surface has articular facet for calcaneum as well 
as contains an extension called posterior process 
Medial surface articulates with medial malleoli and contains a medial 
process 
Lateral surface articulates with lateral malleolus as well as a lateral 
process. 
  
                      Lateral Surface    Medial surface 
 
Superior surface             Inferior surface 
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Posterior process has a medial and lateral tubercle separated by a 
groove to lodge in flexor pollicis longus. 
 
     Anterior surface          Posterior surface 
There is no muscle attachments to talus. Ligament attachments are 
present medially, laterally and posteriorly. 
  
Medially Anterior tibiotalar ligament and posterior tibiotalar ligament 
are present. 
Laterally anterior talofibular ligament is present while posterior 
talofibular ligament lies posterior to talus. 
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Tarsal Canal is the structure present between the sulcus of inferior 
surface of talus and superior surface of calcaneum. It contains the artery of 
tarsal canal 
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Blood Supply of Talus 
 
On the medial side- anterior and posterior tibial artery supplies 
anterior and posterior talus respectively. 
Anterior tibial artery branches into medial talar artery and medial 
recurrent talar artery, and forms artery to sinus tarsi from branches from 
perforating peroneal artery. 
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Posterior tibial artery branches into artery of tarsal canal and deltoid 
branches and also a branch to posterior tubercle. 
Artery of tarsal canal anastamosis with artery in tarsal sinus forming a 
vascular sling. 
On the lateral side- Perforating peroneal artery supplies the lateral 
portion of talus and gives perforating branch to artery of sinus tarsi. 
Intraosseously-Deltoid branches,artery to tarsal canal, sinus tarsi and 
Dorsalisped is undergo anastamosis in the body of talus. 
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Significance of blood supply 
In non displaced fractures of talar neck disruption ofintraosseous 
branches of tarsal sinus and tarsal canal occurs, but major vascular sling 
remains intact. 
In case of displaced fractures of talar neck, branches from 
dorsalispedis artery to talar neck, artery to tarsal canal & artery to tarsal 
sinus are ruptured. 
Triple arthrodesis also interferes with the blood supply to the talus. 
The commonly employed surgical approach through the tarsal sinus 
obliterates the artery of the tarsal sinus and wide facet removal will likely 
damage the artery of the tarsal canal.  
A Lambrinudi triple arthrodesis removes all the vessels which enter 
the inferior surface, though the deltoid and superior neck vessels are 
unaffected. 
 
 
 
 Most common cause of injury results from excessive dorsiflexion of 
the foot, causing rupture of the posterior capsular ligament of the subtalar 
joint followed by impact of neck o
tibia, causing a fracture along the non articular portion of subtalar joint 
between the middle and posterior facet.
Further dorsiflexion causes more tear of the posterior capsular 
ligament and deltoid ligament ca
posteriorly out of the mortise.
However typical pattern of a talar neck fracture occurred or was 
achieved by application of an axial load to the plantar surface of the foot 
when the body of talus was fixed as a cant
calcaneum. 
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MECHANISM OF INJURY 
f talus against the anterior edge of distal 
 
using wedging of the body medially and 
 
ilever between tibia and 
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Cantilever Mechanism of Injury 
 
CLINICAL AND RADIOLOGICAL ASSESSMENT 
Patients with a talus fracture typically experience a sudden onset of 
sharp, intense ankle pain at the time of injury. This often causes the patient 
to limp so as to protect the talus. In severe cases, particularly involving a 
displaced fracture of the talus, the patient will be unable to weight bear. Pain 
is usually felt at the front of the ankle although symptoms may be felt in the 
sides or back of the ankle. Symptoms may settle quickly with rest leaving 
patients with an ache at the site of injury that may be particularly prominent 
at night or first thing in the morning. 
17 
 
Patients with a talus fracture may also experience swelling, bruising 
and pain on firmly touching the affected region of the ankle. Pain may also 
increase during certain movements of the foot or ankle or when standing or 
walking (particularly up hills or on uneven surfaces) or when attempting to 
stand or walk. Occasionally patients may also experience pins and needles or 
numbness in the ankle, foot or toes. 
IMAGING: 
Xray findings 
Xray imaging of the foot and ankle is mandatory in order to assess the 
site of the fracture, presence of displacement, mode and extend of 
displacement. 
Various views are available inorder to assess the accurate parameters 
of the fracture. 
1. Anterio Posterior view  
2. Lateral view of ankle with foot. 
3. Ankle mortise view is done with the leg internally rotated 15-
20degree so that the x-ray beam is perpendicular to the inter-malleolar 
line. This view permits examination of the articular space (clear 
space). The width of the clear space between the talus and the 
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articular surfaces of the medial malleolus, the tibial plafond and the 
lateral malleolus should be equal. 
4. Canale View – this projection is helpful in assessing degree of 
fracture displacement and adequacy of reduction. This is the best view 
to demonstrate the talar neck, varus angulation, medial malposition or 
dorsal displacement of neck. 
The view is taken by positioning the foot as for AP view with lateral 
border rotated 15 deg off table (foot pronated) and with foot in 
maximumequinus, foot is placed on cassete and pronated 15 deg, with beam 
directed cephalad 75 degree cephalad from horizontal; central beam is 
directed vertically to talar neck with 15 deg cephalic tilt from the vertical. 
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CT Scan 
CT scan gives an excellent view of  congruity of subtalar joint and 
provide superior details of the fracture.Small fractures of the inferior aspect 
of the talus are better appreciated on CT scan of the talus rather than Plain 
Xrays. 
MRI scan are diagnostically not significant but comes into use if 
osteonecrosis is suspected post fixation. 
TREATMENT OF TALUS FRACTURES  
Much of the surface of the talus is covered by articular cartilage.Any 
fracture that involves a joint is a difficult problem, and this is especially true 
of a weight bearing joint thus almost any fracture of the talus involves a joint 
surface. 
More weight per unit of area is borne by the superior surface of the 
talus than by any other bone. 
In fractures of the talus, accurate reduction is essential to reestablish 
the position of its articular surfaces. Any residual irregularity of the joint 
surfaces can produce arthritic changes with resumption of motion and 
weight bearing. 
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Impacted fractures of the head, usually associated with compression 
fractures of the navicular, should be treated nonoperatively4. Because of 
irregularity in the talonavicular joint, pain can persist, and arthrodesis 
eventually may be necessary for relief. 
Outcome following talar neck fracture is most dependent upon the 
development of complications. These include, in particular, osteonecrosis of 
the talar body, osteoarthritis of the subtalar joint and the ankle joint, delayed 
union, nonunion, malunion, and infection. Treatment should be directed to 
an early anatomic reduction of the talar neck fracture and, where possible, 
avoidance of complications. 
Care must be taken to search for local and remote associated fractures. 
A medial malleolar fracture commonly is associated with a displaced talar 
neck fracture. As with any axial loading injury, the lumbar spine should be 
evaluated thoroughly. 
Talar neck Fractures 
Fractures occur in all parts of the talus bone. Most commonly, the 
talus breaks in its mid-portion, called the "neck." The neck is between the 
"body" of the talus, located under the tibia, and the "head," located further 
down the foot. 
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Talar neck fractures are classified according to Hawkins classification. 
A) Type I- Non displaced talar neck fracture 
B) Type II-Displaced with subluxation or dislocation of subtalar joint 
C) Type III-Displaced with dislocation of body from ankle mortise 
D) Type IV- Dislocation of subtalar joint with subluxation or 
dislocation of talonavicular joint. 
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NON OPERATIVE MANAGEMENT 
This is reserved only for type I fractures with minimal or no 
displacement and no subtalar incongruity. In these type of fractures therefore 
CT scans has to be obtained to confirm the absence of any 
subtalarincongruity. In this method of management immobilization in a 
below knee cast should be done for 10 – 12 weeks and non weight bearing is 
advised until Xrays shows signs of fracture healing. 
Closed Reduction 
Often done in talar neck fractures, closed reduction is commonly 
difficult but in cases when operative intervention is expected to be delayed, 
and in type II fractures in particular, closed reduction can be a helpful initial 
treatment step. 
Obtaining a successful closed reduction requires, firstly, adequate 
analgesia and sedation. The essential technique involves bringing the foot, 
including the talar head, to the residual talar body fragment. This requires 
the talar body to be reduced within the ankle mortise. 
In the type II fracture with subluxation or dislocation of the subtalar 
joint, a reduction is most likely to be successful with the knee flexed and the 
foot flexed plantarward. This relaxes the gastrocsoleus complex and brings 
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the talar head fragment into proper relation to the body. At that point, any 
varus or valgus malalignment can be corrected as well. Once the reduction is 
achieved, excessive dorsiflexion will cause a redisplacement of the head 
fragment, and therefore radiographs to confirm reduction should be 
performed with the foot in a comfortable position of equinus. 
In type III fractures, it may occasionally be possible to displace the 
talar body fragment back into the ankle mortise. This requires plantarflexion 
and varus positioning of the foot. In some cases, closed reduction is aided by 
the use of a transverse pin placed through the calcaneus to apply traction. 
Major risk involved in closed reduction is a possible soft tissue 
damage and too much pressure applied for a prolonged duration in maneuver 
which might cause skin necrosis4. 
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Closed reduction of a Hawkins type II talar neck fracture. 
Open Reduction and Internal Fixation- Talar Neck fractures 
Operative reduction and internal fixation is the standard treatment for 
all displaced talar neck fractures. Operative treatment is indicated to achieve 
an anatomic reduction of the talar neck fracture. In displaced type III and 
Type IV fractures severe displacement of the fracture fragments can cause 
skin tenting and necrosis. When the skin is at risk, prompt reduction of 
severe malaligment is critical to lessen skin complications and infection. 
In case of an extruded body in case of open injuries the body should 
not be replaced in two situations-severe contamination or severe 
comminution and crushing of the body. In these cases replacement with 
body serves no purpose and are often treated by leaving the body out, 
thorough debridement followed by immobilisation with an external fixator 
for wound healing followed by triple arthrodesis or Blair fusion in the 
future4. 
Surgical Approaches 
Since various surgical approaches are available for talar neck 
fractures, preferred approach should take into consideration the degree of 
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comminution, need for any malleolar osteotomy for better visalisation and 
also for preservation of vascularity. 
The anteromedial approach is perhaps the most commonly used. The 
incision is made directly over the talar neck and medial to the anterior 
tibialtendon. In this, head and neck of the talus is exposed through an 
incision, 7.5 to 10 cm long, beginning proximal and just anterior to the 
medial malleolus, curving distalward and plantarward toward the sole of the 
foot, and ending on the medial side of the body of the navicular, using the 
interval between the anterior and posterior tibial tendons. 
For the more distal talar neck fracture, an incision just medial to the 
anterior tibial tendon is usually sufficient to provide direct access to the 
fracture site to visualize and manipulate both fragments. The anteromedial 
incision can be performed without exposing the anterior tibial tendon and 
leaving it within its sheath. 
Anterolateral approach-this approach lessens the damage to the blood 
supply of the talus, and it provides adequate exposure of the fracture. In this 
method exposure of the lateral neck through a 5-cm incision over the sinus 
tarsi, extending towards  the base of the fourth metatarsal is done. In many 
cases, a cortical fragment is visible at the anterolateral corner of the talar 
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neck fracture at the anterior margin of the lateral process, upon which one 
may base an anatomic reduction. Exposure of the lateral aspect of the talus 
and the subtalar joint requires extra caution to avoid injury to the blood 
vessels of the sinus tarsi. 
A direct lateral approach is often used in conjunction with an 
anteromedial approach in order for better visualization of the subtalar joint. 
This approach requires inferior mobilization of the extensor digitorum brevis 
muscle. 
A posterior approach can be useful to facilitate screw fixation of the 
talar neck fracture. Directing the screws from posterior to anterior facilitates 
their placement perpendicular to the fracture line, thereby achieving 
compressive lag screw fixation. 
Often combined approaches are necessary particularly in comminuted 
fracture where judging of anatomical reduction is difficult. The use of an 
anteromedial approach combined with a direct lateral approach affords a 
slightly larger skin bridge between the two incisions compared to the 
combined anteromedial and anterolateral approach (Dual approach) 
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Anteromedial Approach 
   
                 Skin incision                 Plane between anterior and posterior tibial tendon 
 
 
Exposure of Talar neck fracture 
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Anterolateral  Approach 
 
Skin Incision     From Sinus tarsi to base of 4th metatarsal 
Methods of Internal Fixation 
Since the shearing force acting across the talar neck is sufficiently 
high during walking, the reduction involved should be more than satisfactory 
in order to achieve a better outcome. 
Screw fixation is the most commonly employed method of internal 
fixation. 
They can be inserted from anterior to posterior or posterior to anterior. 
Posterior screw insertion provides the advantage of allowing screw 
placement perpendicular to the fracture line and therefore improving 
compressive rigidity while avoiding shear with screw placement. 
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Cannulated screws are useful as the direction of screw travel requires 
careful fluoroscopic visualization and frequent redirecting of the guide wire 
is often necessary to achieve the desired screw position. Only a limited 
window posteriorly is available for correct screw insertion. Multiple 
cannulated screw sizes are available, and frequently a smaller screw is 
preferable 
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A number of anterior screw fixation options exist. In many cases, it is 
not possible to insert anterior screws perpendicular to the fracture site. 
Stabilization of comminuted fractures may be performed with the use 
of noncompressive or positional screw techniques. Lag screw techniques can 
be employed for non comminuted fractures. 
Recent advances:  
Small plates has been introduced lately which can be particularly 
useful for comminuted talar neck fractures in which bridging of comminuted 
zones on the medial or lateral columns may be required, 
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Use of plates around the talar neck fracture often requires some 
caution as the hardware can easily be prominent and potentially cause 
damage to the malleolar cartilage. 
Lateral plate placement is simpler than medial placement, as a large 
non articular region near the inferior margin of the lateral surface extends 
from the talar head cartilage to the lateral process. This area can often 
accommodate a four-hole, contoured plate 2.4 or 2.7 mm in thickness4. 
Medially, less surface area is available but two- and three-hole plates may be 
applied. 
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In a cadaver study of comminuted talar neck fractures, the stiffness 
and ultimate strength of an anteromedial blade plate was equivalent to 
posterior screw fixation. In both techniques, the strength exceeded the 
theoretical shear force across the talar neck and provided approximately 
25% greater strength compared to anterior-to-posterior screw fixation. 
Talectomy is a treatment that is generally reserved for situations of 
necessity. In some cases of open talus fracture-dislocation, the talus is lost at 
the scene of the injury in which case there is no possibility of talarrepair.The 
principles of talectomy include maintenance of length and alignment with 
the use of spanning external fixation, followed by tibiocalcanealfusion.In 
certain cases in which the cortex is fragile, as in an elderly patient, or if the 
fracture is more distal, firm fixation may not be secured by placing a screw 
obliquely. In such patients, drill two Steinmann pinspassing proximally from 
the navicular into the head of the talus, through the fracture site, and deep 
into the body of the talus 
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Fixation Method   Merits     Demerits 
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Post Operatively 
Following surgery, patients are treated with an immobilizing non-
weight-bearing splint for the first month after a talar neck fracture. 
Gentle range of motion exercises begin once the incisions are 
definitely healed. However, non weight bearing is usually prolonged up to 
approximately 3 months following the injury. Patients are counseled early 
about the importance of non weight bearing to protect the talar body during 
the revascularization phase. Where evidence of revascularization with 
impending collapse is noted use of a patellar tendon bearing brace is 
adviced. This may be worn until revascularization is complete4. 
Complications 
The frequency of complications seems to be particularly dependent 
upon the severity of the initial injury, thus Hawkins classification continues 
to be very relevant. It is also highlighted that fracture comminution is also a 
predictor of complications. Also noted is the comparatively good function 
which can be achieved in the absence of osteonecrosis and other 
complications. 
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Skin complications - Infection and necrosis 
Infection can be a problem in both closed and open fractures of the 
talus. Deep infection is, without question, a devastating complication. 
Once a deep infection is established, treatment becomes extremely 
challenging. The avascular body of the talus acts as a large necrotic 
sequestrum. 
Surgical debridement, including talectomy, may be necessary to 
achieve control of the infection. Excision of the necrotic talus combined 
with delayed tibiocalcaneal fusion can still achieve reasonable results in 
terms of hindfoot alignment and stability. 
Osteonecrosis 
Osteonecrosis is rarein type I fractures of the neck while it rises highly 
in case of fracture dislocations type II upto 50% while in Type III fracture 
the risk is upto 80% thus correlating with the Hawkins classification. 
The radiographic diagnosis of osteonecrosis is made when the talar 
body demonstrates increased density compared with the surrounding bone, 
which is vascularized and undergoing disuse atrophy4. Later, as 
revascularization occurs, there is partial or complete collapse of the 
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subchondral bone, narrowing of the joint space, and occasionally 
fragmentation of the talar body.  
The “Hawkins sign” is a well-described radiographic indication of 
viability of the talar body. Between the sixth and the eighth week after the 
fracture-dislocation if the patient has been non-weight-bearing, diffuse 
atrophy is evident by roentgenogram of the bones of the foot. An 
anteroposterior roentgenogram of the ankle made with the foot out of the 
plaster cast, reveals the presence or absence of subchondral atrophy in the 
dome of the talus. Subchondral atrophy excludes the diagnosis of avascular 
necrosis. 
 Hawkins' sign has a high degree of sensitivity but only moderate 
specificity. The extent of involvement of the talar body can be quite 
variable. In some cases, partial osteonecrosis is noted, particularly in type II 
fractures. In many type III injuries, the entire talar body blood supply is 
disrupted resulting in osteonecrosis of the entire talar body. No patient who 
developed osteonecrosis had a positive Hawkins sign; however, the absence 
of Hawkins sign was not universally associated with the development of 
osteonecrosis. 
37 
 
 
HAWKINS   Sign 
Other diagnostic tools used to evaluate osteonecrosis include 
technetium bone scan and MRI. The use of bone scanning with a pin-hole 
collimatorcan be effective but has largely been replaced with MRI.  
MRI can be used as early as 3 weeks post injury and defines not only 
the presence but also the extent of osteonecrosis, as well as the condition of 
the articular cartilage. 
Osteonecrosis does not necessarily preclude a reasonable outcome. 
Union can occur in the presence of osteonecrosis, provided the fixation is 
stable. Prolonged periods of non-weight bearing have been recommended 
because the talus is revascularized slowly via creeping substitution of 
necrotic bone with vascularized bone. Prolonged non weight bearing in 
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hopes of preventing collapse of the dome of the talus has not been 
sufficiently predictable to justify it. In many cases, the talus collapses even 
though weight bearing is not permitted. 
Bone grafts across the fracture site in the neck of the talus, primary or 
early subtalarfusion, and ankle fusion generally have been unsuccessful in 
speeding the revascularization of the body of the talus. When pain develops 
after osteonecrosis, excision alone of the necrotic body of the talus has not 
proved useful. Most often Blair type of ankle fusion with a sliding graft from 
the anterior aspect of the tibia into the viable neck of the talus with excision 
of the necrotic body is done. 
Operative options to deal with the osteonecrotic talus are numerous. 
Some authors have recommended immediate surgical treatment. Options 
have included primary triple arthrodesis, total talectomy with tibiocalcaneal 
fusion, talectomy alone, subtalar fusion, pantalar fusionand primary 
tibiotalar fusion.  
In most cases, however, the recommendation is for a relatively 
conservative approach in which osteonecrosis of the talus can be treated 
expectantly with preservation of the talar body fragment. Anatomic 
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reduction and fixation are maintained, and primary arthrodesis is not 
indicated. 
Blair described a technique of ankle fusion in 1943 specifically 
designed to treat osteonecrosis of the talus. He recommended excision of the 
avascular talar body and placement of a sliding corticocancellous graft from 
the anterior distal tibia into the residual, viable talar head and neck. 
Modifications of this technique include screw fixation of the sliding anterior 
distal tibial graft, suggested by Lionberger and retention of the talar body.  
Benefits of the Blair fusion include a normal appearance of the foot, 
minimal shortening, and potential retention of some subtalar function. 
Though osteonecrosis of the talus is a significant complicationin many 
cases, however, the radiographic appearance of osteonecrosis does not 
universally imply permanent disability. Current recommendations are to 
reconstruct the talus at the time of injury with an anatomic reduction and 
stable fixation. Weight bearing in the presence of osteonecrosis can be 
facilitated with the use of a patellar tendon bearing orthosis.  
Further surgical intervention should be directed to the patient's 
symptoms as many patients with osteonecrosis do not require further surgery 
once healing is complete and revascularization has proceeded. 
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Malunion 
The development of a malunion can occur in several ways. Obtaining 
an anatomic reduction can be difficult to assess, particularly when using 
closed means. The use of lateral radiographs and a Canale view are helpful 
to avoid achieving an inadequate reduction. The fixation devices used should 
be carefully selected to avoid creating a malreduction and to achieve 
adequate stability. In addition, in patients in whom union is slow to occur, 
the progressive development of a malunion is sometimes noted. Patients 
should therefore not progress to full weight bearing until union is solid. 
Malunion can occur with dorsal displacement of the distal fragment, 
resulting in limitation of dorsiflexion and a painful gait. Commonly, 
malunion in varus occurs, often accompanied by a malrotation resulting in a 
supination deformity of the foot.  
Treatment of malunion varies. In the case of a dorsal malunion, 
resection of the dorsal beak may be satisfactory. Often, however, 
reconstruction of the malunion is more complicated. Options include 
calcaneal osteotomy, calcaneal osteotomy combined with midfoot 
osteotomy, direct osteotomy of the talar neck, and triple arthrodesis for 
severe malalignment associated with degenerative changes.  
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Malunion after talar neck fracture is a major problem. It is likely 
generally underdiagnosed, but clinically important. Varusmalunion results in 
subtalar stiffness, excessive weight bearing on the lateral side of the foot, 
and it is frequently painful. Over time, associated soft tissue structures 
become contracted such that these contractures may need to be attended to at 
the time of reconstructive osteotomy surgery. 
Post Traumatic Arthritis 
Posttraumatic arthritis of the ankle, subtalar joint, or both can occur 
after fractures of the talar neck. The development of subtalar arthritis is 
particularly common. Osteoarthritis may be noted in the presence or absence 
of osteonecrosis. The causes of osteoarthritis, in addition to osteonecrosis, 
include cartilage damage, joint stiffness, and malalignment. 
In many cases, substantial damage to the inferior articular margin of 
the talus articulating with the posterior facet of the calcaneus is noted at the 
time of talar fracture-dislocation. This may be a contributing factor to 
subtalar arthritis. In addition to cartilage damage from the injury, the 
prolonged period of non-weight bearing and cast immobilization can lead to 
arthrofibrosis, impaired nutrition of the articular cartilage, and secondary 
osteoarthritis. 
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As such, the combination of injury, osteonecrosis, and immobilization 
ensure a high likelihood of arthritis in the peritalar joints. Even relatively 
undisplaced talar neck fractures have been noted to have decreased motion 
in both the ankle and subtalar joints, require a prolonged time off of work, 
and develop a high incidence of unsatisfactory results. 
The use of anti-inflammatory medications, protected weight bearing, 
and bracing may be helpful. Failure of these conservative measures leads to 
surgical intervention, usually arthrodesis of the involved joints.  
Subtalar and ankle fusion in the presence of a talar neck fracture can 
be performed using standard techniques, although it is often useful to 
confirm that the talar body is perfused prior to proceeding to arthrodesis. 
TALUS  BODY  FRACTURE 
Fractures of the talar body result from an axial compression of the 
talus between the tibial plafond and the calcaneus. Common mechanisms of 
injury resulting in these fractures include motor vehicle collisions and falls 
from a height. 
Fractures of the talar dome may be medial or lateral, and they are 
usually the result of inversion injuries.  
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Inversion and dorsiflexion causes a lateral talar dome fracture while 
inversion and plantar flexion causes a medial talar dome fracture 
Associated injuries are common in talar body fractures and  include 
fractures of the malleoli, fractures of the posterior and lateral talar processes, 
and fractures of the calcaneus, particularly involving the sustentaculum. 
Talar body fractures are divided into talar dome fractures, talar body 
fractures with subtalar joint involvement, and talar body fractures with 
subtalar and ankle joint involvement. Subclassification is made depending 
upon whether the fracture is comminuted. 
Open reduction and internal fixation is the current standard treatment 
for displaced fractures of the talarbody. The anterolateral approach can be 
combined with the anteromedial exposure. In some cases, osteotomy of the 
medial or lateral malleolus is required to facilitate exposure. 
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Posterior to anterior screw fixation in body fracture 
 Depending upon the size of the fragment, cortical screws ranging 
from 2.0 to 4.0 mm in diameter can be used. The availability of screws of 
sufficient length is also valuable, as displaced fragments can range in size up 
to the width of the talar body, usually approximately 35 to 40 mm across. 
Care should be taken to avoid prominent hardware, and for that 
reason, countersinking of screws or the use of headless screws is 
advantageous. Alternative fixation devices include Herbert screws,Kirschner 
wires, and threaded wires, all of which may be useful depending upon the 
size of the fragments to be stabilized. Small plates can also be used to span 
comminuted segments medially or laterally; in some cases a portion of the 
plate can be countersunk to lessen the risk of hardware impingement. 
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FRACTURES OF THE HEAD OF THE TALUS 
Talar head fractures result from an axial load applied to the talar head 
through the navicular bone. The fracture is often described as a compression 
fracture and may result in significant impaction to the articular surfaces of 
the navicular and the talarhead. The clinical presentation of these injuries 
ranges from extremely subtle, commonly missed injuries to a markedly 
swollen midfoot with apparent major injury. Fractures of the talar head can 
be associated with other hindfoot injuries, including talar neck and body 
fractures and peritalar dislocation. 
Treatment-Occasionally, a talar head fracture may present without 
displacement. In these cases, a well molded short leg cast may be used. In 
most cases, weight bearing can be instituted at approximately the 6-
week.Displaced fractures and those associated with joint subluxation or 
dislocation require open reduction and internal fixation. 
FRACTURES OF POSTERIOR PROCESS OF LATERAL 
TUBERCLE 
Fractures of the lateral tubercle can be caused by hyperplantar flexion 
or inversion. Hyperplantar flexion injuries tend to cause compression 
fractures, while inversion injuries tend to produce avulsion fractures. 
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Both of these injuries have been described after falls and have been 
associated with football and rugby kicking injuries, which place the ankle in 
a forced plantar flexed position. If present, an ostrigonum can be injured by 
the same mechanisms described above. 
  
MATERIALS AND METHODS 
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MATERIALS AND METHODS 
Place of study  -  Institute of Orthopaedics and Traumatology,  
     Rajiv Gandhi Govt. General  
     Hospital, Chennai 
Period of study  -  for a period of 24 months from September  
     2014 to September 2016 
Inclusion criteria  -  Closed fracture of talus with or without  
     dislocation 
     Road traffic accidents and fall injury 
                                  Age -15- 60 years 
Exclusion criteria  -  Compound fractures with Talus bone  
     exposed 
Neglected fractures with > 3 months  
 duration 
Prior native treatment done 
Sample size- 15 
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Pre operative evaluation 
Detailed clinical examination 
Complete Haemogram 
Radiographs of the ankle and foot- anteroposterior and lateral views 
CT ankle with 3 D reconstruction 
Implants used 
In open reduction and internal fixation of talus, 4 mm partially 
threaded cancellous screws were used after preliminary reduction with K 
wires. 
Choice of approach- Anterolateral approach was most commonly 
employed followed by anteromedial approach and in cases where subtalar 
involvement was appreciated, a combined anteromedial and anterolateral 
approach was done. 
Post Operative protocol-  
Post operatively intravenous antibiotics was administered for 5 days 
and oral antibiotics for 7 days 
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Suture removal was done on 12th post operative day 
Mobilisation of ankle was started on day 1 post operative day was divided 
into three phases as follows: 
Phase I week 1-6 
• Surgical scar protection 
• Mobilization of  ankle/foot to increase joint mobility 
• Active ROM exercises (i.e. ankle pumps) to increase circulation to the 
foot and promote cartilage healing 
• Instruction in non-weight bearing crutch ambulation 
 
Phase II   week 6-12 
• Initiate instruction in partial weight bearing restriction with crutch 
ambulation. 
• Pain free open chain exercises with band.  
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Phase III- week 12-24 
• Progressive resistive strengthening of ankle musculature with band 
balance 
• Gait training on treadmill with progression to incline surface 
• Single leg support activities 
• Fast walking with progression to jogging for patient specific activities 
 
Follow Up 
Patients were followed up at first month (4weeks), third month (12 
weeks) and 6 months. 
During follow up, x ray radiograph of ankle joint was taken in  both 
anteroposterior view and lateral view and mortise view to assess the 
reduction as well as to analyse and check for any signs of avascular necrosis 
and  also to see joint congruity . 
Clinical evaluation included range of motion of ankle , complaints of 
pain and tenderness or swelling in ankle joint 
Gait examination was done 
Implant assessment- Screw position was assessed radiologically. 
OBSERVATIONS AND RESULTS 
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OBSERVATION AND RESULTS 
The follow up period ranged from 6 months to 23 months. Results 
were analysed both clinically and radiologically. 
Time of clinical union was defined as the period between operation 
and full weight bearing without external support along with radiographically 
healed fracture. 
Age Number of patients 
15-30 8 
30-45 4 
45-60 3 
 
Sex Number of patients 
Male 13 
Female 2 
 
Mechanism of Injury Number of Patients 
Road traffic accidents 5 
Fall injury 10 
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Associated Injuries 
Associated Injuries 
 
Number of patients 
Malleolus fracture 3 (2 med malleolus and 1 bimalleolar) 
Fracturecalcaneum 1 
Forearm fracture 1 
 
Approach 
Approach Number of patients 
Anteromedial 6 
Anterolateral 7 
Anterior 1 
Dual approach-anteromedial and 
anterolateral 
1 
 
Number of days since injury and surgical intervention 
Number of days since injury Number of patients 
0-10 10 
11-20 2 
>20 days 3 
 
 
53 
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TYPE OF TALAR NECK FRACTURE-HAWKINS TYPE 
 
The American Orthopedic Foot and Ankle Society Score 
(AOFAS) is a clinician-based score that measures outcomes for four 
different anatomic regions of the foot: The ankle-hindfoot, midfoot, 
metatarsophalangeal (MTP)-interphalangeal (IP) for the hallux, and MTP-IP 
for the lesser toes. 
The four anatomic regions of the AOFAS are all represented by a 
different version of the survey with each tool designed to be used 
independently. 
3
6
4
2
Hawkins Type
Type I
Type II
Type III
Type IV
59 
 
The questionnaire consists of nine items that are distributed over three 
categories: Pain (40 points), function (50 points) and alignment (10 points). 
These are all scored together for a total of 100 points. 
The surveys include a mixture of questions that are both subjective 
and objective in nature. The pain category which asks patients a single 
question about their level of pain is subjective while the alignment category 
(to be answered by the physician) is objective. The function category 
however consists of 5-7 questions and requires completion by both the 
patient and the physician.  
Therefore unlike other outcome tools which fall into a single category, 
AOFAS is a clinician-reporting tool that requires both patient and provider 
participation to be fully complete. 
 
Ankle-Hindfoot Scale (100 Points Total) 
Pain (40 points) 
• None....................................................40  
• Mild, occasional........................................ 30  
• Moderate, daily......................................... 20  
• Severe, almost always present...................... 0  
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Function (50 points) 
Activity limitations, support requirement  
• No limitations, no support.........................10  
• No limitation of daily activities, limitation of recreational activities, 
no support...7  
• Limited daily and recreational activities, cane.....4  
• Severe limitation of daily and recreational activities, walker, crutches, 
wheelchair, brace......0  
Maximum walking distance, blocks  
• Greater than 6...................................... 5  
• 4-6................................................. 4  
• 1-3................................................. 2  
• Less than 1.........................................0  
Walking surfaces  
• No difficulty on any surface.......................5  
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• Some difficulty on uneven terrain, stairs, inclines, 
ladders.................................. 3  
• Severe difficulty on uneven terrain, 
stairs,inclines,ladders................................. 0  
Gait abnormality  
• None, slight........................................8  
• Obvious.............................................4  
• Marked..............................................0  
Sagittal motion (flexion plus extension)  
• Normal or mild restriction (30° or more)............8  
• Moderate restriction (15°-29°)......................4  
• Severe restriction (less than 150)..................0  
Hindfoot motion (inversion plus eversion)  
• Normal or mild restriction (75%-100% normal)........6  
• Moderate restriction (25%-74% normal)...............3  
• Marked restriction (less than 25% normal)...........0  
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Ankle-hindfoot stability (anteroposterior,varus-valgus)  
• Stable..............................................8  
• Definitely unstable.................................0  
Alignment (10 points) 
• Good, plantigrade foot, midfoot well aligned...............15  
• Fair, plantigrade foot, some degree of midfoot malalignment 
observed, no symptoms......8  
• Poor, nonplantigrade foot, severe malalignment….0 
An overall score of – 
>80              Excellent 
65-79          Good 
50-64          Fair 
<50              Poor 
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OLERUD AND MOLANDER scoring based on 9 parameters 
Pain none 25 
 
while walking on an uneven surface 20 
 
while walking on an even surface outdoors 10 
 
while walking indoors 5 
 
constant and severe 0 
Stiffness none 10 
 
stiffness 0 
Swelling none 10 
 
only in the evening 5 
 
constant 0 
stair climbing no problems 10 
 
impaired 5 
 
impossible 0 
Running possible 5 
 
impossible 0 
Jumping possible 5 
 
impossible 0 
Squatting no problems 5 
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impossible 0 
Supports none 10 
 
taping, wrapping 5 
 
stick or crutch required 0 
work and 
activities of 
daily living 
same as before injury 20 
 
loss of tempo 15 
 
change to a simpler job or to part-time work 10 
 
severely impaired work capacity 0 
 
Outcome grading            Points 
Excellent                           >90 
Good            61-90 
Fair            31-60 
Poor     <30 
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Baird and Jackson Scoring system 
Assessment of the outcome was done using the scoring system of 
Baird and Jackson which is based on subjective objective and radiological 
criteria. 
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 Duration Of  Follow Up
All the patients were followed at 1, 3, 6, 12, 18, and 24 months 
postoperatively, and eith
2 patients has been lost to follow
Minimum follow up period 
22 months. 
The mean follow up was 15 months.
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er yearly or 2 years thereafter. 
-up. 
– 3 months. Maximum follow up period 
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Column1
1-2 years
– 
 
Column2
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Complications 
Avascular Necrosis 5 
Implant related complications Nil 
Infections Nil 
Non Union 1 
Post Traumatic Arthritis 4 
 
In our study, 5 of the 15 cases had signs of avascular necrosis in 
follow up xrays taken and there was clinical complaints of pain and inability 
to walk and undergo daily activities along with gait abnormalities. 
4 out of these 5 cases had joint incongruity and ankle joint pain and 
restriction of movement signifying arthritic changes. 
One case had non union seen at 3rd month post op xray and was 
advised and put on Below knee cast and immobilization for 8 weeks. 
In all cases cancellous screws were used as implant of choice and no 
implant related complications were found in any of the patients. 
There was no post operative skin infection or skin necrosis seen in any 
patients. 
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STATISTICAL SIGNIFICANCE 
Since the sample size is small, data is not normal and thus non 
parametric tests were used. 
Continuous data were found in age , outcome score and types of 
fracture while categorical  data were found in Approach used and presence 
or absence of avascular necrosis. 
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In the majority of analyses, an alpha of 0.05 is used as the cutoff for 
significance. If the p-value is less than 0.05, we reject the null 
hypothesis that there's no difference between the means and conclude that a 
significant difference does exist. 
If the p-value is larger than 0.05, we cannot conclude that a significant 
difference exists.  
In our study p value was found to be less than 0.05 in type of fracture 
versus occurrence of AVN and outcome scores. 
 
 
 
DISCUSSION 
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DISCUSSION 
The management of these fractures is complex and there is a high 
complication rate. Undisplaced talar neck or body fractures are treated 
conservatively in most cases with very good results. However, for displaced 
fractures, open reduction and internal fixation is the rule. 
In this retrospective study of displaced talar fractures, we preferred a 
fast and slightly aggressive operative treatment to avoid wound 
complications and avascular necrosis. 
However, we noted a high rate of surgical failure only 30% 
anatomical reduction. 
For a better initial reduction, some authors recommend a dual 
anteromedial and anterolateral approach. 
This dual approach is sometimes associated with a medial malleolar 
osteotomy. This technique permits good visualisation of the talus but 
increases the risk of skin necrosis or infection (10–20% depending on 
authors) and increases the duration of surgery. 
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Avascular necrosis is a common complication after talar fractures, 
initial degree of fracture displacement is an important risk factor for 
osteonecrosis . 
The surgical delay also seems important and most authors recommend 
urgent reduction and stabilisation of displaced talarfractures . The majority 
of the talar surface is articular cartilage . This explains the high risk of 
osteoarthritis after a talar fracture. Many authors have demonstrated a 
relation between hindfoot misalignment or osteonecrosis and osteoarthritis . 
However, arthritis of the ankle and subtalar joint can occur in the 
absence of osteonecrosis or joint incongruity. Chondral damage can result 
only from the initial injury or from prolonged immobilisation . At long-term 
follow-up, we observed a very high rate of post-traumatic osteoarthritis.This 
arthritis mainly affected the tibiotalar joint and the subtalar joint. 
Post operative MRI scan, though gives a better picture about the joint 
congruency and Avascular Necrosis, it couldn’t be done owing to the 
stainless steel screw implant involved. 
Though posterior to anterior screw fixation has shown to yield good 
results according to studies, it was not done in our study due to the technical 
difficulty involved. 
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In our case, a single case was done using both anteromedial and 
anterolateral approach (Dual) approach. Even though delay in that case was 
there for around 3 weeks, the outcome was excellent probably due to better 
visualisation of the fracture and thus better reduction . The risk factor 
associated with dual approach is skin infection and necrosis, however in 
young active patients occurrence of infection carries a lesser probability. 
The anterior approach is an alternative to the more commonly 
described and utilized anterolateral and anteromedial approaches. Most 
commonly anterior approach are performed for talar dome fractures but 
there are literature evidences stating that visualization of talar neck was also 
excellent in anterior approach(Cadaveric study) 
In our study a single case was done using anterior approach. The case 
was followed up after 2 years and the outcome was found to be excellent in 
AOFAS and was good in Baird Johnson and Olered Mollander scoring. In 
the cadaveric study performed earlier it was inferred that the talar surface 
area visible using the anterior approach is significantly greater than that 
visible using the anterolateral approach or anteromedial, without and with 
medial malleolar osteotomy, as well as combination approaches. 
  
CONCLUSION 
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CONCLUSION 
The aim of the study is to analyse the outcome of closed talarfractures 
treated by open reduction and internal fixation and also to analyse and 
equate the factors which can modify the outcome. 
Open reduction and internal fixation is recommended for the 
treatment of displaced talar neck and/or body fractures. A delay in surgical 
fixation does not appear to affect the outcome, union, or prevalence of 
osteonecrosis, rather the type of fractures which might be indirectly 
influenced by the mechanism of injury provides a statistical significance. 
Road traffic accidents rather than fall from height causes  a more 
displaced fractures and these type IV fractures though fixed with screws 
carries a high risk of Avascular necrosis and post traumatic stiffness and 
osteoarthritis overall resulting in a poor outcome consequently. 
Partially threaded cancellous screws were found to be an ideal implant 
of choice and both anterolateral and anteromedial approaches provided 
better results with Dual approach and anterior approach providing good 
results. 
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However the case with good results were too small (1 in each) to 
provide a significant value. 
Serial Xrays need to be taken during follow up and Xray plays a 
major role in deciding the weight bearing status.In patients where no signs of 
union was present the patient was found to be partial weight bearing which 
was not advised and further immoboilisation was administered. 
Displaced talar fractures remain a therapeutic challenge for 
orthopaedic surgeons. According to the literature, these fractures are often 
associated with a high complication rate, including malunion, osteonecrosis 
or osteoarthritis  
The operative treatment of such fractures seems to require a balance 
between an aggressive treatment with a strictly anatomical reduction and 
essential respect of soft tissues to limit skin complications or osteonecrosis. 
 
 
 
 
 
CASE ILLUSTRATION 
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CASE ILLUSTRATION 
CASE NO. 1 
Prabakaran      38/m  Ipno.47603 
Fall Injury       Type IV Talus neck fracture 
 
  Pre Op Xray 
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  Immediate Post OP 
 6 months post op 
 Final Follow up 
Poor range of movements   Squatting 
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Case no 2 
Sakthivel  25/M  Ip no. 43170 
Fall Injury     Type IV talus neck fracture 
 
 Pre Op Xray 
 Immediate Post op 
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Standing 
 Squatting 
 
 
6 months follow up Xray 
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Case No. 3   
PaneerSelvam 47/M 72143 
Fall Injury  Type III Talus neck fracture 
 
 Pre Op Xray 
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CT Scan Ankle 
 
 
Immediate Post Op 
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  3 months Post OP 
 
     Range of Movements-                    Inversion Eversion 
           Dorsiflexion 
 3 months follow up 
        Squatting 
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Case no.4 
Selva Kumar 29/M Ipno. 26452 
Road Traffic Accident     Type III Talar neck fracture 
 
 Pre Op 
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 Pre op CT Angle 
 
     Immediate Post Op 
 
  3 months follow up 
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6 months Post Op Xray 
6 months follow up 
 Good range of Movements and good outcome score 
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Case No 5 
ArunKumar  17/M   Ipno. 29369 
Fall Injury          Type II talar neck fracture 
 
 Pre op Xray 
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   Immediate post op 
 
3 months post op 
 1 year Post Op 
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  23 months  Post Op Xray 
23 months  follow up 
 
Good Range of Movements   No difficulty in Squatting 
 
Sitting Cross Legged
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ANNEXURE 
 
 
 
 
CASE PROFORMA 
NAME : 
 
AGE/SEX : 
 
OCCUPATION: 
 
ADDRESS : 
 
 
Contact Number: 
 
DOA : 
 
DOD : 
 
DOS : 
 
DIAGNOSIS : 
 
COMPLAINTS : 
 
MODE OF INJURY : 
 
TREATMENT HISTORY : 
 
CLINICAL EXAMINATION : 
 
X RAY : 
 
IMPLANTS USED : 
 
POSTOP X RAY : 
 
COMPLICATIONS : 
 
FOLLOW UP : 
1 st WEEK POSTOP : 
3 WEEKS POSTOP : 
6 WEEKS POSTOP : 
3 MONTHS POSTOP : 
 
RADIOLOGICAL ASSESSMENT:  
INFORMATION SHEET 
Principle Investigator  Name : 
Participant Name : 
 We are conducting a study on “OUTCOME ANALYSIS OF OPEN 
REDUCTION AND INTERNAL FIXATION IN CLOSED TALUS 
FRACTURES” among patients attending the Institute of Orthopaedics& 
Traumatology, Rajiv Gandhi Government General Hospital, Chennai and for 
that your specimen may be valuable to us. 
The purpose of this study is to evaluate and analyse the clinical, radiological 
,functional.We are selecting certain cases and if you are found eligible, we may 
be using your radiographs,blood samples, MRI toevaluate the outcome of the 
treatment which in any way do not affect your final report or management. 
 All the procedures are free of cost and there will not be any side effects. 
The privacy of the patients in the research will be maintained throughout 
the study. In the event of any publication or presentation resulting from the 
research, no personally identifiable information will be shared. 
Taking part in this study is voluntary. You are free to decide whether to 
participate in this study or to withdraw at any time; your decision will not result 
in any loss of benefits to which you are otherwise entitled. 
The results of the special study may be intimated to you at the end of the 
study period or during the study if anything is found abnormal which may aid in 
the management or treatment. 
 
 
Signature of Investigator  Signature of Participant 
 
Date : 
Place : 
  
PATIENT CONSENT FORM 
 
Study Detail : “OUTCOME ANALYSIS OF OPEN 
REDUCTION AND INTERNAL 
FIXATION IN CLOSED TALUS 
FRACTURES” 
Study Centre : Rajiv GandhiGovernment GeneralHospital, 
Chennai. 
Patient’s Name :  
Patient’s Age :  
Identification 
Number 
:  
Patient may check (√) these boxes 
a) I confirm that I have understood the purpose of 
procedure for the above study. I have the opportunity to 
ask question and all my questions and doubts have been 
answered to my complete satisfaction. ❏ 
b) I understand that my participation in the study is 
voluntary and that I am free to withdraw at any time 
without giving reason, without my legal rights being 
affected. ❏ 
c) I understand that sponsor of the clinical study, others 
working on the sponsor’s behalf, the ethical committee 
and the regulatory authorities will not need my 
permission to look at my health records, both in respect 
of current study and any further research that may be 
conducted in relation to it, even if I withdraw from the 
study I agree to this access. However, I understand that 
my identity will not be revealed in any information 
released to third parties or published, unless as required 
under the law. I agree not to restrict the use of any data 
or results that arise from this study. ❏ 
d) I agree to take part in the above study and to comply with 
the instructions given during the study and faithfully 
cooperate with the study team and to immediately inform 
the study staff if I suffer from any deterioration in my 
health or well being or any unexpected or unusual 
symptoms. ❏ 
e) I hereby consent to participate in this study. ❏ 
f) I hereby give permission to undergo detailed clinical 
examination, Radiographs & blood investigations as 
required. ❏ 
 
 
 
Signature/thumb impression 
 
 
Patient’s Name and Address:
Signature of Investigator 
 
 
Study Investigator’s Name: 
 
Dr.KRISHN SHANKAR 
 
 
 
 
  
  

   
  
 
 
 
